The role of putrescine in modulation of DNA synthesis in regenerating liver of rats pretreated with 5-azacytidine.
The relationship between polyamine metabolism and DNA synthesis in regenerating liver was investigated using normal and 5-azacytidine-treated rats. The increase of DNA synthesis in regenerating rat liver was completely inhibited by administration of the analogue 1 h after partial hepatectomy. On the contrary, early and enhanced increase (modulation) of DNA synthesis was observed when the analogue was injected 24 h before partial hepatectomy. Changes in ornithine decarboxylase [EC 4.1.1.17] activity and the tissue levels of polyamines in liver remnants showed similar patterns in normal and 5-azacytidine-pretreated rats, except that the putrescine level in removed liver and the spermidine level in the S-phase were significantly higher in the drug-pretreated rats. On the other hand, a single injection of the analogue into intact rats evoked marked increase in hepatic ornithine decarboxylase activity followed by increase in the tissue level of putrescine, but not of spermidine or spermine. No similar increase in the enzyme activity was detected after injection of 5-aza-2'-deoxycytidine, which did not cause modulation of DNA synthesis. No modulation of DNA synthesis in regenerating liver of rats pretreated with 5-azacytidine was observed when partial hepatectomy was carried out before increase of the hepatic level of putrescine. In addition, a positive and highly significant correlation was observed between the level of putrescine in the liver removed at partial hepatectomy and the extent of modulation of DNA synthesis in regenerating liver of rats pretreated with 5-azacytidine. These results suggest that putrescine plays an important role in modulation of DNA synthesis and support our previous proposal that putrescine may have at least two roles in DNA synthesis.